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DETAILED ACTION 

Restriction of Invention 

Applicant's response to Restriction and/or election of Species requirements of 
10/13/2005 is acknowledged. Applicants elected without traverse Group I (i.e., claims 
1-12) (as directed to part (i) of claims 1-3, 5, 7, 9, and 11). The Applicant's Response 
was filed on 12/13/2005. 

Claims 1-13 are pending and Claims 1-12 as specified above are under 
examination. 

Specification 

Applicants claim to priority date of 03/06/2003 is denied because of the failure 
to provide a certified copy of the foreign document. Priority date accorded is 
1 1/24/2003, the filing date of the instant application. 

Specification is objected to because of the failure of the applicant to provide 
the priority date claims and continuation data on the first paragraph of the 
specification. 

Claim Objections 

Claim 7 objected to because of the following informalities: the phrase 
'...modificating of a tissue..' is undefined. For the examination purpose the phrase is 
read as '....modification of a tissue...'. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 12 are rejected under 102(b) as being anticipated by Hoffman et 
al., (Patent No. US 5,028,588). The above claims are directed to a pharmaceutical 
composition for alleviating hypoxia, comprising a-globin having the Titusville mutation. 

Hoffman teaches pharmaceutical compositions of mutant hemoglobins that are 
useful as substitutes for red blood cells in delivery of oxygen to tissues (see entire 
document) and a need for mutant hemoglobins with reduced affinity for oxygen (low 
oxygen affinity state; 'right-shifted') or increased P50, the partial pressure at which the 
oxygen-carrying solution is half saturated with oxygen, for efficient unloading of bound 
oxygen in tissues in need of 0 2 , a limitation observed with native hemoglobin, when 
used as a blood substitute (col. 1-2). Hoffman further teaches that one can use either 
certain naturally occurring mutants in a or (3 chain of the hemoglobin or use non- 
naturally occurring low affinity hemoglobin mutants (col. 3-5, col. 21 -22 and table 1; 
col24, Table 2, col. 27-28). He further points out specifically a natural mutant where 
in Asp94Asn of a-globin (Titusville mutation) as one of the preferred candidates that 
can used in the composition (col. 7, lines 50-59, and teaches methods of making 
recombinant globin proteins (col. 14-1 8) for mass production of compositions as blood 
substitutes (pharmaceutical composition). Thus the rejected claims are within the scope 
of the Hoffman's, disclosure. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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Claims 2-4 are rejected under 35 USC 103 (a) as being unpatentable over 
Hoffman et al., (Patent No. US 5,028,588) as applied to claim 1 and 12 above in view of 
Standi et al (2001, Expert. Opin. Biol. Ther. 1:831-843) and further in view of Baron et 
al (1999, Critical Care 3:R99-R102). 

The above claims are directed to a pharmaceutical composition for alleviating 
hypoxia and ischemia, comprising administering a-globin having the Titusville mutation. 

Hoffman teaches pharmaceutical compositions of mutant hemoglobins that are 
useful as substitutes for red blood cells in delivery of oxygen to tissues (see entire 
document) and a need for mutant hemoglobins with reduced affinity for oxygen (low 
oxygen affinity state; 'right-shifted') or increased P50, the partial pressure at which the 
oxygen-carrying solution is half saturated with oxygen, for efficient unloading of bound 
oxygen in tissues in need of 0 2 , a limitation observed with native hemoglobin, when 
used as a blood substitute (col. 1-2). Hoffman further teaches that one can use either 
certain naturally occurring mutants in a or (3 chain of the hemoglobin or use non- 
naturally occurring low affinity hemoglobin mutants (col. 3-5, col. 21 -22 and table 1; 
col24, Table 2, col. 27-28). He further points out specifically a natural mutant where 
in Asp94Asn of a-globin (Titusville mutation) as one of the preferred candidates that 
can used in the composition (col. 7, lines 50-59, and teaches methods of making 
recombinant globin proteins (col. 14-1 8) for mass production of compositions as blood 
substitutes (pharmaceutical composition). However, Hoffman does not teach explicitly 
different clinical conditions such as ischemia, under which the compositions are 
administered as blood substitutes to a subject. 

Standi teaches in a review of the use of hemoglobin based oxygen carriers 
(HBOCs) including genetically modified or recombinant hemoglobins produced by 
various methods (see for example p. 831, abstract; p. 833, col.2, 4 th paragraph) and their 
superiority over other blood substitutes such ahs cross linked hemoglobins etc and their 
progress to Phase III clinical trials. HBOC with a higher than normal p50 (low oxygen 
affinity state; e.g., Titusville mutant of instant application) possess an enhanced 
potential of oxygen release to the tissues and be able to provide enhanced oxygen 
supply for the tissues (p. 835, col.1, 2 nd paragraph). More recent investigations have 
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shown that HBOC are not only simple erythrocyte transfusion substitutes but are highly 
effective oxygen donators in terms of tissue oxygenation (p. 839, 2 nd paragraph). 
"HBOC open the door for a new therapeutic strategy: plasmatic oxygen delivery with 
physiological concentrations of inspired oxygen. In specific situations (e.g., ischemia or 
arterial stenosis). HBOC have advantages over red blood cells because they can reach 
post-stenotic or poorly perfused tissues (i.e.,hypoxia)with the plasma stream, 
where erythrocytes are not able to pass. In addition to significant plasmatic oxygen 
transport, HBOC also enhance tissue oxygenation because of the facilitated oxygen 
release by HBOC and from remaining erythrocytes (p. 831, abstract). 

Baron et al teaches several hemoglobin based therapeutics now in clinical trials 
including engineered recombinant alpha subunits (p.R100, col.1, 3 rd paragraph). 
Further he teaches that such hemoglobin therapeutics could provide an immediate on- 
site replacement for traumatic blood loss and in therapy to prevent global ischemia 
and organ failure or treat focal ischemia (R.102, col.1, 2 nd paragraph). The latter two 
conditions of ischemia of Baron read broadly on the art encompasses all the limitations 
of instant claim on ischemic conditions including respiratory failure, ischemic diseases, 
ischemic heart diseases, myocardial infraction, angina, cerebral ischemia, obstructive 
arterial disorders, or obstructive arteriosclerosis. 

Thus it would have been obvious for one of ordinary skill in the art to incorporate 
the compositions of Titusville mutant hemoglobin for the methods of treating ischemic 
condition or to enhance to oxygen perfusion of tissues of a subject in need. One of 
ordinary skill in the art would have been motivated to employ the erythrocyte free 
hemoglobin compositions with Titusville mutation in alpha subunit as it enhances tissue 
oxygenation with out the risk of allogenic reactions or infections observed with whole 
blood or erythrocyte transfusions as well the easy flow across the arterial blocks (that 
block erythrocytes) generally observed during ischemia. One of ordinary skill in the art 
would have reasonable expectation of success in making and using blood transfusion 
substitutes of pharmaceutical compositions comprising alpha globins with Titusville 
mutation for ischemia therapy and for enhancing oxygen perfusion tissues experiencing 
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hypoxia because of the teachings of Hoffman and Standi and Baron as above. Thus, 
the claimed invention was prima facie obvious. 

Claims 5-10 are rejected under 35 USC 103 (a) as being unpatentable over 
Hoffman et al., (Patent No. US 5,028,588) as applied to claim 1 and 12 above in view of 
Li et al (2000, Nature Medicine 6:1 1 1 5-1 1 20) 

The above claims are directed to a pharmaceutical composition for enhancing 
oxygen metabolism, exercise capacity and for modification of tissue, comprising 
administering a-globin having the Titusville mutation. 

Hoffman teaches pharmaceutical compositions of mutant hemoglobins that are 
useful as substitutes for red blood cells in delivery of oxygen to tissues (see entire 
document) and a need for mutant hemoglobins with reduced affinity for oxygen (low 
oxygen affinity state; 'right-shifted') or increased P50, the partial pressure at which the 
oxygen-carrying solution is half saturated with oxygen, for efficient unloading of bound 
oxygen in tissues in need of 0 2 , a limitation observed with native hemoglobin, when 
used as a blood substitute (col. 1-2). Hoffman further teaches that one can use either 
certain naturally occurring mutants in a or (3 chain of the hemoglobin or use non- 
naturally occurring low affinity hemoglobin mutants (col. 3-5, col. 21-22 and table 1; 
col24, Table 2, col. 27-28). He further points out specifically a natural mutant where 
in Asp94Asn of a-globin (Titusville mutation) as one of the preferred candidates that 
is used in the composition (col. 7, lines 50-59, and teaches methods of making 
recombinant globin proteins (col. 14-1 8) for mass production of compositions as blood 
substitutes (pharmaceutical composition). However Hoffman does not teach the 
limitation of enhancing oxygen metabolism, exercise capacity or modification of tissues 
and exercise capacity. 

Li teaches mutant Ucp-H&L mice with increased oxygen consumption in skeletal 
muscle tissue with as high as 246% of the wild type control mice. These mice weighed 
less and had lower levels of glucose and triglycerides and better. They were resistant 
to obesity (p.1115, abstract). Like wild type mice the mutant mice were capable of 
treadmill running at 145m/min for 15 minutes with no failures (p. 118, co.2, 3 rd 
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paragraph). These mice also had altered oxidative metabolic enzymes in the muscle 
tissue by promoting fatty acid oxidation to satisfy the respiratory demands of the mutant 
mice mitochondria (p.1 119, 3 rd paragraph). There were also tissue modifications in 
these mice with higher oxygen consumption, an unexpected increase in gonadal fat 
(p.1119, 2 nd paragraph) and further indicate that skeletal muscle mimics some of the 
biochemical effects of exercise (p.1 19, 4 th paragraph). 

Thus it would have been obvious for one of ordinary skill in the art to incorporate 
the compositions of Titusville mutant hemoglobin as it is naturally modified (mutant) 
hemoglobin in a low oxygen affinity state and enhance oxygen consumption, increase 
oxidative metabolism, increase oxidative enzymatic activity, modify the tissues and 
enhance the exercise capacity of a subject. One of ordinary skill in the art would have 
been motivated to employ the erythrocyte free hemoglobin compositions with Titusville 
mutation in alpha subunit, as it lowers oxygen affinity of hemoglobin and enhances 
tissue oxygenation and oxidative metabolism, modify tissues and increase the exercise 
capacity of the subject. One of ordinary skill in the art would have reasonable 
expectation of success in making and using blood transfusion substitutes of 
pharmaceutical compositions comprising alpha globins with Titusville mutation for 
therapeutic enhancement of tissue oxygenation, oxidative metabolism, modification of 
tissues and for exercise capacity of the subject because of the teachings of Hoffman, 
and Li. Thus, the claimed invention was prima facie obvious. 

Claim 11 is rejected under 35 USC 103 (a) as being unpatentable over Hoffman 
et al., (Patent No. US 5,028,588) as applied to claim 1 and 12 above in view of 
Abraham et al (Patent No. US 5,661,182) and further in view of De la Torre (Ann N Y 
Acad Sci.2002 Nov;977:196-215). 

The above claims are directed to a pharmaceutical composition for treating or 
preventing cerebrovascular dementia by administering a subject alpha-gobin having the 
Titusville mutation. 

Hoffman teaches pharmaceutical compositions of mutant hemoglobins that are 
useful as substitutes for red blood cells in delivery of oxygen to tissues (see entire 
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document) and a need for mutant hemoglobins with reduced affinity for oxygen (low 
oxygen affinity state; 1 right-shifted') or increased P50, the partial pressure at which the 
oxygen-carrying solution is half saturated with oxygen, for efficient unloading of bound 
oxygen in tissues in need of 02, a limitation observed with native hemoglobin, when 
used as a blood substitute (col. 1-2). Hoffman further teaches that one can use either 
certain naturally occurring mutants in a or p chain of the hemoglobin or use non- 
naturally occurring low affinity hemoglobin mutants (col. 3-5, col. 21 -22 and table 1; 
col24, Table 2, col.27-28). He further points out specifically a natural mutant where 
in Asp94Asn of a-globin (Titusville mutation) as one of the preferred candidates that 
can used in the composition (col.7, lines 50-59, and teaches methods of making 
recombinant globin proteins (col. 14-1 8) for mass production of compositions as blood 
substitutes (pharmaceutical composition). However, Hoffman does not teach treatment 
of conditions such as cerebrovascular dementia. 

Abraham teaches effect of allosterically modifying hemoglobin towards a low 
oxygen affinity state sate in whole blood using modifying drug compounds. This is 
equivalent to having tiutsville mutation that brings down the affinity of hemoglobin for 
oxygen. This low oxygen affinity state, he observes, in vivo could be used in a wide 
variety of applications including in treatments for ischemia, heart disease, wound 
healing, some forms of Alzheimers (a form of cerebrovascular vascular dementia), 
depression, schizophrenia, adult respiratory distress syndrome etc..." (col. 2, lines 33- 
43) that may be caused by low oxygen supply. 

De la Torre teaches that there is now substantial evidence that sporadic 
alzheimers disease is a disorder of vascular disorder or vascular dementia (p. 196, 
abstract). De la Torre provides epidemiologic evidence linking vascular factors for 
cerebrovascular pathology that can set in motion metabolic, neurodegenerative and 
cognitive changes in Alzheimers brain (p. 197, 3 rd & last paragraphs). 

Thus it would have been obvious for one of ordinary skill in the art to incorporate 
the compositions of Titusville mutant hemoglobin as it is naturally modified (mutant) 
hemoglobin in a low oxygen affinity state and contemplate a method of treating 
conditions such as cerebro vascular dementia a form of Alzheimers disease. One of 
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ordinary skill in the art would have been motivated to employ the erythrocyte free 
hemoglobin compositions with Titusville mutation in alpha subunit, as it lowers oxygen 
affinity of hemoglobin and enhances tissue oxygenation, and contemplate on preventing 
or treating vascular dementia or Alzheimers. One of ordinary skill in the art would have 
reasonable expectation of success in making and using blood transfusion substitutes of 
pharmaceutical compositions comprising alpha globins with Titusville mutation for 
vascular dimentia therapy because of the teachings of Hoffman, Abraham and De la 
Torre as above. 

Thus, the claimed invention was prima facie obvious. 

Thus no claims are without prior art. 



No claim allowed. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Kelaginamane Hiriyanna whose telephone 
number is (571) 272-3307. The examiner can normally be reached Monday through 
Friday from 9 AM-5PM. Any inquiry concerning this communication or earlier 
communications regarding the formalities should be directed to Patent Analyst William 
N. Phillips whose telephone number is 571 272-0548. If attempts to reach the examiner 
by telephone are unsuccessful, the examiner's supervisor, Dave Nguyen, may be 
reached at (571) 272-0731. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. Information regarding the status 
of an application may be obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is 
available through Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
When calling please have your application serial number or patent number, the type of 
document you are having an image problem with, the number of pages and the specific 
nature of the problem. For all other customer support, please call the USPTO call 
center (UCC) at (800) 786-9199. 



Conclusion: 




Kelaginamane T. Hiriyanna 
^7 *j Patent Examiner 



